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NOTE ON MOUND ARCHITECTURE OF THE
BLACK-TAILED PRAIRIE DOG
Richard

P.

Cincotta

1

—

Abstract. The development of black-tailed prairie dog (Cynomys ludovicianus) burrow mounds was monitored for
three years. Entrances were flagged at points where a prairie dog was observed digging into the ground (primary'
entrances, n = 22) and digging out of the ground (secondary entrances, n = 8). In all samples it was observed that

primary entrances became dome mounds and secondary entrances crater mounds. It is suggested that, although
induced airflow (presently, a popular model) may partly explain the presence of mounds, architectural types (dome vs.
crater mounds) are the result of energy constraints associated with building materials that differ at the two entrances.

Black-tailed prairie dogs {Cynomys ludovicianus) build burrows approximately 12 cm in
diameter, 10-30
long, and 1-5
deep with

m

m

two or three entrances (Sheets et al. 1971).
Entrances are encircled by conspicuous

mounds

of

soil

may

that

reach

1

m

in height

and 2.5 m in diameter (King 1955). Both King
(1955) and Sheets et al. (1971) describe two
distinct types of burrow mounds (Fig. 1): (1)
the dome mound, having a wide base and
rounded profile; and (2) the crater mound (after Vogel et al. 1973), which has steep walls
that rest on a relatively narrow foundation.
Vogel et al. (1973) demonstrated that the
energy needed to ventilate an extensive burrow system can be derived from the velocity
gradient

mounds

created

at

the

entrances

when
How-

and design.
ever, adequate airflow can be achieved with
only one mound and another bare entrance
(Vogel et al. 1973). The presence of a second
mound is explained by hypotheses (which
they attribute to King 1955) suggesting that
mounds at each entrance are needed as antipredator lookouts (vantage points; Hoogland
1979, 1981) and as flood prevention measures
(Bailey 1905). I argue that dome and crater

mounds

differ in height

represent

functionally

identical

structures that are built under different constraints in transport costs (energy

expendi-

ture).

Methods
Observations were made during a threeyear (1981-1983) study in a small (>10 ha)
Range Science Department, Colorado State University, Fort
California,

expanding prairie dog colony (Cincotta et al.
1988) in Badlands National Park, South Dakota. In 1981 sites

621

prairie

digging down into the
ground (building a primary entrance) to initiate a burrow (n = 22) and (2) digging out of
the ground (a secondary entrance; n = 8).
Mound building was monitored during the
next three years using 8x binoculars from vantage points outside the colony from May to
September and during annual winter visits
(one week in January).
(1)

Results and Discussion
Within the sample

I

observed that mounds

encircling primary entrances always

became

dome mounds. These were composed

en-

subterranean soil spread widely over
the ground surrounding the entrance. To
form a dome mound, prairie dogs kicked soil
from the interior of the burrow into a pile
outside the entrance. Then they arranged the
material in a dome encircling the entrance
hole by pushing this soil and sizable stones (up
to 6 cm in diameter) in front of their forepaws,
which were held tightly together.
Crater mounds were constructed surrounding secondary entrances. During a period
from 11 May to 18 June, each crater mound
began as a ring (about 10 cm wide) around the
entrance made of uprooted vegetation, displaced litter, humus, and mineral soil. Immediately following the next rain, the prairie
dog (or two to four cooperating prairie dogs;
tirely of

Hoogland 1983, King 1955) compacted the
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Depictions of two distinct types ofburrow mounds built by black-tailed prairie dogs:
mound. Mounds taller than 50 cm are common in older prairie dog colonies.

(a)

the

dome mound and

the crater

thus explaining the characteristic
narrow, conical shape of these structures.

moist material tightly by pushing against it
its nose (imprints of its nose are generally
visible on soil at the mouth of burrows; see

energy),

Smith 1958), thus giving the mound the
strength to stand high on a narrow foundation.
Continued quarrying from the adjacent soil
surface and subsequent packing resulted in
increased height and width and a somewhat

older parts of prairie dog colonies appeared to

with

conic silhouette that

became

distinctive over

the next two years.

Use of surface materials on secondary entrances can be explained by the fact that when
prairie dogs dig their way to the soil surface,
they do not have access to excavated subsoil
(first noted by King 1955); the bulk of excavated subsoil has already been deposited at
the primary entrance. In six secondary entrances, no soil from inside the burrow was
deposited around the entrance. Only a handful of dark subsoil was observed near each of
the secondary entrances in the two remaining

samples.

To use
prairie

subsoil on

dogs

widen tunnels

secondary entrances,

would need
(a

to

substantially

poor practice when attempt-

ing to restrict predators, especially badgers,

Taxidea taxus; Cahalane 1950, King 1955,
Smith 1958, Koford 1958) or needlessly expend energy in deep excavation and transport. Sheets et al. (1971) report that the tunnel

below

a crater

mound

nearly vertical.

is

Thus, the energy cost of subsoil transport to
the surface is high relative to topsoil. In addition, plant fiber available at the surface

bind and stabilize

mound

may

(prevent cracking and eroding), similar to the manner in
which supplemented straw functions in traditional adobe brick construction (McHenry
and May 1984). Straw is said to create a more
solid adobe brick that dries quickly and uni-

formly (Boudreau

soil

The inclusion of
mounds allows prairie

1971).

plant fiber in crater

dogs to build vertically using

less soil (and less

I

observed that many crater mounds

in

been partially converted to dome
mounds, or vice versa. In a survey of mounds

have

= 104) in the core of the colony (0.5 ha),
representing seven to nine years ol prairie dog
occupancy, I identified only 52% of mounds as
(n

purely domes or craters (see descriptions by
King 1955, Sheets et al. 1971, Vogel et al.
1973). Repartitioning of burrows and the impact of predatory badgers are likely the most
important causes of these changes.

Both plugging and partitioning of large burrows (Sheets et al. 1971) by dividing coteries
or new burrow occupants can sever the connection between entrances (King 1955). If
burrows are partitioned, occupants may
require additional tunnels and entrances to
facilitate fast access and escape from the burrow. Consequently, if tunneling is commenced near an old crater mound, it may
become a dumping ground for newly excavated subsoil and may thus develop some of
the characteristic shape of a dome mound.
Likewise, badgers often destroy

mounds

and widen tunnels. I noted three separate
instances in which badgers impacted burrows
in the colony. In two of the cases excavated
soil was pushed back into the burrow after the
badger had left the colony, and the tunnel was
narrowed to near its original width. Remaining soil around the entrance was repacked to
form a somewhat crater-shaped mound. In
the third case the entrance was plugged.

Conclusion

The ventilation hypothesis (Vogel et al.
1973) does not provide a full explanation of
observed mound construction in black-tailed
prairie dogs.

However, the model presented
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here is not an alternative to that hypothesis;
both models can be evoked simultaneously.
The model suggested in this note has its
appeal in parsimony, in its consistency with
other behavioral observations of "anti-predator alertness" in prairie dog colonies (Hoogland 1981, Loughry 1987), and in its focus on
an engineering practice that may reduce energy expenditure.

Cahalane,

Tech. Report

rah Paulson made observations that contributed to my perceptions of prairie dog
behavior. Preminda Jacob provided valuable
editorial assistance. I dedicate this paper to
Professor Emeritus Richard Hansen for the
sense of naturalistic curiosity he encouraged
in all of his students.
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